DUAL CLEANING MODE CARPET EXTRACTOR 
BACKGROUND OF THE INVENTION 

The present invention generally relates to apparatus for cleaning floor surfaces, 
particularly to floor surface cleaning apparatus which applies cleaning solution to the floor 
surface and then vacuums the soiled cleaning solution from the floor surface, more 
particularly to carpet extractors, and specifically to carpet extractors having the ability to 
do both restorative cleaning and maintenance cleaning of carpeted surfaces. 

The most common method of cleaning carpeted surfaces is with a carpet extractor. 
These machines consist of a clean solution tank with some means to apply solution to the 
floor surface, an agitation means for cleaning the floor surface, a dirty solution tank, and a 
vacuum means to pick the dirty solution off the floor surface after it is agitated. The tanks 
and systems performing these operations are usually attached to and carried by some type 
of chassis, which also may have provisions for a power source, wheels, and a means to 
transport the machine. 

There are two types of carpet extraction, restorative and maintenance. Restorative 
cleaning is a deep cleaning process that is performed to remove soil and stains that normal 
dry vacuuming can not. Restorative cleaning requires a relatively high volume of solution 
to wash and flush soil and stains from deep within the carpeted surface. One of the 
negatives of restorative cleaning is the amount of cleaning solution that is retained within 
the carpet fibers and backing when the process is completed. Until the retained solution 
evaporates from the surface, the carpeted surface typically is not used, as soil that comes 
in contact with the carpeted surface while it is damp tends to stick to the surface. 

Maintenance cleaning involves a cleaning of the upper exterior of the carpeted 
surface only. Maintenance cleaning requires a relatively low volume of solution resulting 
in less residual solution left in the carpeted surface and a shorter dry time. 

Prior to the present invention, carpet extractors have been set up to do either 
maintenance cleaning or restorative cleaning. Since the solution typically is dispensed at a 
fixed rate, the only way to vary the amount of solution applied to a given area of carpeted 
surface was by varying the speed of the machine. 
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Thus, a need exists for floor surface cleaning apparatus which is selectively 
operative in one of two cleaning modes, and in the preferred form, restorative and 
maintenance carpet extraction. 

SUMMARY OF THE INVENTION 

The present invention solves this need and other problems in the field of floor 
surface cleaning apparatus and methods by providing, in the preferred form, the selection 
of dispensing of clean solution to a carpeted surface between high and low solution flow 
rates, with the carpeted surface with the dispensed clean solution being agitated, and then 
the solution is picked up off the carpeted surface after the carpeted surface has been 
agitated. The working speed of these operations is also selected between a slow working 
speed and a fast working speed. Thus, the carpeted surface can be restorative or 
maintenance cleaned depending upon the selection of the high and low solution flow rates 
and the slow and fast working speeds. 

In preferred aspects, the flow rate selection is accomplished by valving flow from a 
constant rate pump between first and second dispensing lines having flow rated nozzles. 
Further, the clean solution as dispensed upon the carpeted surface at the high solution flow 
rate and upon the agitator at the low solution flow rate in the preferred form. 

It is thus an object of the present invention to provide novel surface cleaning 
apparatus and methods. 

It is further an object of the present invention to provide such novel surface 
cleaning apparatus and methods for carpeted surfaces. 

It is further an object of the present invention to provide such novel surface 
cleaning apparatus and methods operative in either restorative and maintenance cleaning 
modes. 

It is further an object of the present invention to provide such novel surface 
cleaning apparatus and methods providing selection between high and low solution 
dispensing rates. 

It is further an object of the present invention to provide such novel surface 
cleaning apparatus and methods providing selection between where the clean solution is 
dispensed. 



It is further an object of the present invention to provide such novel surface 
cleaning apparatus and methods providing selection between slow and fast working 
speeds. 

It is further an object of the present invention to provide such novel surface 
cleaning apparatus and methods minimizing costs and complexities and maximizing 
cleaning choices. 

These and other objects and advantages of the present invention will become 
clearer in light of the following detailed description of an illustrative embodiment of this 
invention described in connection with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The illustrative embodiment may best be described by reference to the 
accompanying drawings where: 

Figure 1 shows a diagrammatic view of a dual cleaning mode carpet extractor 
fabricated in accordance with the preferred teachings of the present invention. 

The figure is drawn for ease of explanation of the basic teachings of the present 
invention only; the extensions of the Figures with respect to number, position, 
relationship, and dimensions of the parts to form the preferred embodiment will be 
explained or will be within the skill of the art after the following teachings of the present 
invention have been read and understood. Further, the exact dimensions and dimensional 
proportions to conform to specific force, weight, strength, and similar requirements will 
likewise be within the skill of the art after the following teachings of the present invention 
have been read and understood. 

Where used in the figure of the drawings, the same numerals designate the same or 
similar parts. Furthermore, when the terms "first", "second", "forward", "behind", and 
similar terms are used herein, it should be understood that these terms have reference only 
to the structure shown in the drawings as it would appear to a person viewing the drawings 
and are utilized only to facilitate describing the preferred embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Apparatus in the form of a carpet extractor for cleaning floor surfaces and most 
preferably carpeted surfaces and for applying a cleaning solution to the floor surface and 
for extracting the soiled solution from the floor surface is shown in the drawings and 
generally designated 10. Generally, apparatus 10 includes a chassis 18 which is suitably 



movably supported on the floor surface such as by wheels 14, casters, rollers, or the like or 
combinations thereof. Chassis 1 8 is propelled upon the floor surface such as by having 
one or more wheels 14 being driven. In particular, wheels 14 could be driven by an 
electric motor in any manner including but not limited to of a conventional manner. In 
5 this regard, a suitable power source must be provided for such drive system as well as 

other components which need power, with many forms of apparatus 10 utilizing batteries 
as the power source. However, internal combustion engines, AC current motors, or the 
like could be utilized, if desired. 

According to the teachings of the present invention, chassis 18 is capable of being 

10 propelled upon the floor surface at either first or second working speeds in the preferred 
form by driving wheel 14 at one of the first and second working speeds. Propulsion of 
chassis 18 at different working speeds can be accomplished in different manners according 
to the teachings of the present invention including but not limited to the use of a two speed 
transmission, providing different amperage levels to an electric drive motor or the like. 

15 The first, slow working speed is slower than the second, fast working speed. 

In the preferred form shown, apparatus 10 is of the walk behind type and includes 
a handle 16 for manipulation by the operator walking adjacent chassis 18. However, it is 
contemplated that the present invention may have application with other types including 
but not limited to where the operator rides on or is pulled by apparatus 10. 

20 Apparatus 10 according to the preferred teachings of the present invention 

generally includes an agitator for agitating carpeted surfaces shown in the most preferred 
form as a cylindrical brush 88 for engagement with the floor surface and which is rotated 
about an axis parallel to and spaced from the carpeted surface by any suitable means. 
Brush 88 is suitably carried by chassis 18 possibly including provisions for movement 

25 relative thereto between working and transport positions and in the preferred form 

includes suitable provisions as are well known in the art to allow ease of removal and 
replacement. 

Apparatus 10 according to the preferred teachings of the present invention includes 
a vacuum shoe 38 such as of the type utilized to extract soiled solution from soft floor 
30 surfaces such as carpet, with shoe 38 being of a generally rigid construction of a triangular 
shape in the most preferred form. Vacuum shoe 38 is suitably carried by chassis 18 and 
possibly including provisions for movement relative thereto between working and 



transport positions and is positioned at least behind cylindrical brush 88 when apparatus 
10 moves in a forward direction. 

Cylindrical brush 88 and vacuum shoe 38 are suitably mounted to chassis 18 either 
together or separately for movement between a transport position and a working position. 
Typically, in the transport position, brush 88 and vacuum shoe 38 are spaced from the 
floor surface. In the working position, brush 88 and vacuum shoe 38 engage the floor 
surface, with suitable provisions to allow brush 88 and vacuum shoe 38 to follow the 
contour of the floor surface as apparatus 10 is moved along the floor surface and to 
maintain the desired pressure by brush 88 and vacuum shoe 38 upon the floor surface. 

Apparatus 10 further includes a hose 90 for removable securement to vacuum shoe 
38 and in fluid communication with a dirty solution storage tank 92. Storage tank 92 is 
carried by chassis 1 8 and is placed under vacuum such as by a fan powered by a suitable 
motor to draw air in from storage tank 92. Thus, the solution is picked up off the floor 
surface after the floor surface has been agitated by brush 88. 

Apparatus 10 further includes a supply tank 94 for containing clean solution and 
carried by chassis 18. A pump 96 draws cleaning solution from supply tank 94 and 
applies the cleaning solution to the floor surface such that the floor surface including the 
dispensed clean solution is agitated by brush 88. In the most preferred form, a valve 98 is 
provided in the cleaning solution delivery line so that cleaning solution is capable of 
being dispensed to the carpeted surface at a first high solution flow rate for restorative 
cleaning and at a second low solution flow rate for maintenance cleaning. The high 
solution flow rate is greater than the low solution flow rate. In the preferred form, valve 
98 is manually operated and in particular, valve 98 itself is rotated by the fingers of the 
operator between the high and low solution flow rates. Such manually operated valve 98 
is less expensive than electrically operated valves and reduces the costs and complexity of 
the electrical controls necessary for apparatus 10. In the most preferred form, valve 98 
receives clean solution from pump 96 and valves and directs the flow of cleaning solution 
between a first dispensing line 100 and a second dispensing line 102. 

In particular and in the preferred form, line 100 includes one or more restorative 
nozzles which are less restrictive and allow a high solution flow rate (approximately 1 
gallon or 3.75 liters per minute). The restorative nozzles direct the solution spray pattern, 
with force, directly at the carpet a few inches or centimeters before or in front of brush 88, 



allowing for saturation of the carpet before brush 88 agitates the carpeted surface and the 
fibers thereof, creating a deep cleaning. Positioning the restorative nozzle before brush 88 
provides added time for the cleaning solution to totally saturate the carpet fibers and 
backing, thereby giving particles within the carpet fibers time to become part of the 
cleaning solution before it is picked up by vacuum shoe 38. 

Line 102 includes one or more maintenance nozzles. The maintenance nozzles are 
more restrictive and allow a low solution flow rate (approximately 1/3 gallon or 1.25 liters 
per minute). The maintenance nozzles direct the solution spray pattern at an angle to the 
floor directly at brush 88 which is rotating. In the most preferred form, the maintenance 
nozzles direct the solution spray pattern at an angle in the order of 30° to 45° to the floor 
surface in front of brush 88 rotating towards the floor surface. Thus, the bristles of brush 
88 are arranged with their free ends located closer to the floor surface than the axis of 
brush 88 and moving towards the floor surface when the solution spray pattern engages 
the back of the bristles of brush 88 to minimize undesired splashing of the solution and to 
maintain misting of the solution within acceptable ranges. When the cleaning solution is 
directed onto or dispensed upon brush 88, brush 88 introduces the solution to the carpeted 
surface so that the contact time between the solution and the carpet is shortened so that the 
solution does not sink into the carpet fibers before it is picked up by vacuum shoe 38. In 
particular, the cleaning solution is sprayed upon brush 88 which is then wetted at a 
location above the carpeted surface. As the wetted brush 88 rotates to engage the carpeted 
surface, the carpeted surface is then wetted by contact with the wetted brush 88 rather than 
direct contact with the clean solution spray. Also, it is possible for engagement with brush 
88 which is rotating to mist the clean solution around brush 88. The net effect is the 
contact time between the clean solution and the carpeted surface is shortened so that the 
solution does not sink into the carpeted surface. Additionally, especially where brush 88 
is within an enclosure, clean solution is directed only within the width of brush 88 which 
is narrower than vacuum shoe 38, which insures better recovery of the solution by vacuum 
shoe 38. 

In the most preferred form, pump 96 operates at a constant rate and may include an 
unloader valve which allows cleaning solution to bypass pump 96 in the event that 
pressure in the cleaning solution delivery line exceeds a set amount. The different rates of 
delivery are accomplished by selection of the type of nozzles for lines 100 and 102 by 
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operation of valve 98 rather than changing the operating parameters of pump 96. 
However, delivery of differing rates of cleaning solution can be accomplished by different 
manners according to the teachings of the present invention. 

Apparatus 10 according to the preferred teachings of the present invention includes 
provisions 110 such as a switch for selecting whether chassis 18 should to be propelled 
upon the floor surface at one of the first and second working speeds. Switch 1 10 in the 
preferred form is independent of the operation and position of valve 98 and is manually 
actuated in the preferred form such as by moving a dial, a lever, or the like. It is also 
possible that switch 110 allows chassis 18 to be propelled at other speeds including at a 
transport speed which is faster than the working speeds. Working speeds do not 
necessarily reflect a single set speed but rather could include a distinct range of speeds, 
with it being possible to further refine the speed that chassis 18 is propelled preferably by 
further provisions separate from switch 110. 

A lower working speed of apparatus 10 increases the amount of solution dispensed 
to a given area of the carpet and increases the dwell time of the solution with the carpet. 
Thus, if valve 98 directs cleaning solution to line 100 and if switch 110 causes apparatus 
10 to be propelled at the first working speed, the result is a deeply cleaned carpet. A 
higher working speed of apparatus 10 decreases the amount of solution dispensed to a 
given area of the carpet and reduces the dwell time of the solution on the carpet. Thus, if 
valve 98 directs cleaning solution to line 102 and if switch 110 causes apparatus 10 to be 
propelled at the second working speed, the result is a carpet that is surface cleaned with 
less solution remaining in the carpet fibers and backing. Reducing the amount of 
remaining solution decreases the drying time of the carpet, allowing the carpeted area to 
be used sooner without risk of resoiling. 

Now that the basic teachings of the present invention have been explained, many 
extensions and variations will be obvious to one having ordinary skill in the art. For 
example, the various components including but not limited to tanks 92 and 94, vacuum 
shoe 38, brush 88, chassis 18, and wheels 14 can have a variety of shapes and 
configurations according to the teachings of the present invention. In this regard, vacuum 
shoe 38 could be located at the front of chassis 18 and apparatus 10 propelled with the 
operator in front of apparatus 20 rather than in behind. Likewise, brush 88 could be of the 
rotary disk type. The drive wheel 14 could be located behind vacuum shoe 38. Tanks 92 



and 94 could have a variety of arrangements such as on top or beside each other, be 
divided by a flexible or movable wall, or the like. The arrangement and configuration of 
components can be of infinite choices utilizing the methods according to the teachings of 
the present invention. 

Although valve 98 is manually operated and independent from switch 110 which is 
manually actuated and is believed to be advantageous in minimizing costs and complexity 
and in maximizing cleaning choices, other manners of selection can be utilized according 
to the teachings of the present invention. As an example, valve 98 and switch 1 10 could 
be tied together such that when valve 98 results in dispensing at the high solution flow 
rate, chassis 1 8 is propelled at the slow working speed and when valve 98 results in 
dispensing at the low solution flow rate, chassis 18 is propelled at the fast working speed. 

Thus since the invention disclosed herein may be embodied in other specific forms 
without departing from the spirit or general characteristics thereof, some of which forms 
have been indicated, the embodiments described herein are to be considered in all respects 
illustrative and not restrictive. The scope of the invention is to be indicated by the 
appended claims, rather than by the foregoing description, and all changes which come 
within the meaning and range of equivalency of the claims are intended to be embraced 
therein. 
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